Coker 298, a flue-cured tobacco cultivar resistant to Fusarium wilt and Only plants inoculated with both pathogens on the same half-root system susceptible to Meloidogyne incognita, was grown in a split-root system and developed severe wilt symptoms. Thus, M. incognita did not induce inoculated with both Fusarium and root-knot nematodes in various a systemic alteration of Coker 298 Fusarium wilt resistance. combinations to examine the influence of the nematode on wilt resistance.
Meloidogyne incognita (Kofoid and White) Chitwood is most
A stock culture of Fusarium oxysporum (Schlect) f. sp. devastating when interacting with other microorganisms (10).
nicotianae (Johns.) Snyd. & Hans. stored in sterile soil was used. Plants normally resistant to certain fungi or bacteria become
The soil was plated on potato dextrose agar and the fungus was susceptible to these organisms when infected with root-knot transferred to liquid Armstrong's Fusarium medium (12) as soon as nematodes (5). One of the first observed disease interactions and mycelium. appeared. Five days in shake culture (27 C) produced a one known to occur on cotton, tomato, and other crops is that heavy suspension of microconidia and hyphal fragments with few between forma speciales of Fusarium oxysporum and macroconidia or chlamydospores. These propagules weretrapped Meloidogyne spp. (1, 7, 9) . The incidence and severity of Fusarium and washed on filter paper, resuspended in tap water, and counted wilt are increased in nematode-infected plants compared to by using a hemacytometer. nematode-free plants.
The following inoculations were made by removing the glass The predisposition of tomato cultivars to Fusarium wilt by the tubes and pouring the inoculum into the holes in the potting root-knot nematode has been reported to be a systemic alteration medium. In experiment 1, 9-wk-old plants were inoculated with which was not restricted to the galled roots (2,11). For a full fungal propagules (100 X 106/20 ml H 2 0) and/or nematode eggs understanding of the disease complex, it is essential to know if the (25,000, 50,000, or 100,000 eggs/20 ml H 2 0). In experiment 2, tomato-Meloidogyne interaction is unique or if the nematode certain of the 9-wk-old plants were inoculated with fungal induces a systemic alteration of resistance in other plants as well.
propagules (30 X 106/20 ml H 2 0) and/or nematode eggs as above. The present study was undertaken to determine whether the Some of the plants inoculated only with nematodes at that time predisposition of a wilt-resistant cultivar of tobacco by M.
were inoculated with Fusarium propagules (100 X 106/20mlH 2 0)4 incognita is systemic or restricted to the galled area of the roots.
wk later. This 4-wk period allowed the nematodes to become well established in the roots before the fungus was added. A minimum MATERIALS AND METHODS of nine plants per treatment (Tables I and 2 ) were randomized on greenhouse benches and all plants were in a split-root system. Coker 298 (Fusarium wilt-resistant; root-knot nematodesusceptible), a flue-cured tobacco cultivar, was transplanted into sand in 5-cm-diameter clay pots 3 wk after the seeds were sown. TABLE I. Fusarium wilt rating of Coker 298 tobacco plants in a split-root Three wk later, the roots were washed and divided to establish a system 6 wk after simultaneous inoculation with Meloidogyne incognita split-root system in adjacent 1,000-ml plastic pots containing a eggs and 100 X 106 Fusarium oxysporum f. sp. nicotianae propagules sand-soil (1:1, v/v) mixture. Two glass tubes were positioned 6-8 cm deep in each pot to provide avenues for inoculation. Each pot Treatment Plants rated Mean wilt ratinga was placed on an inverted saucer to prevent cross-pot (half-root/half-root) (no.) contamination. Plants were watered daily. 
indeed occurs in tobacco. Bowman and Bloom (2) inoculated = no apparent disease; I = very slight vascular discoloration, but no tomato plants with 9,000 M. incognita eggs (as described by Walker other symptoms; 2 = moderate to extensive vascular discoloration [14] ) in a split-root system. Similarly, Sidhu and Webster (11) with slight leaf yellowing, wilting, and distortion; 3 = extensive added 12 M. incognita egg masses to the primary root system of vascular discoloration with wilting and pronounced leaf distortion; tomato plants which were air layered to establish four additional 4 = plant dead or permanently wilted (4). The mean wilt rating is the root systems along their stems. In both cases, Fusarium wilt sum of ratings of individual plants per total number of plants rated.
symptoms developed regardless of the site of fungal inoculation. The entire plant was predisposed to disease incited by the wilt RESULTS AND DISCUSSION organism. Estores and Chen (3), also using tomato, found a systemic influence of root-knot nematodes on Pratylenchus The incubation period for plants inoculated simultaneously with penetrans. The conflict between those reports and the present study both pathogens on the same half-root system was 3 wk. In may reflect a basic difference in tomato and tobacco physiology or experiment 2, plants inoculated with Fusarium on the half-root in the overall reaction of each to infection by root-knot nematodes. system which had been inoculated with nematodes 4 wk previously, This difference should be noted since most comprehensive developed wilt symptoms in 9 days. Only one of 88 plants inoculated examinations of the physiology of galls induced by root-knot with the fungal and nematode pathogens on opposite root halves nematodes and the gall's influence on resistance have employed developed Fusarium wilt symptoms, while two of 48 plants tomato host plants. Before generalizations can be made, inoculated with Fusarium alone developed symptoms. The results subsequent interaction studies must employ several cultivars of of experiment 1 are summarized in Table 1 and of experiment 2 in more than one host genus. Table 2 .
Further studies on disease interactions may provide a better M. incognita increased the susceptibility of Coker 298 tobacco to understanding of resistance, susceptibility, and host specificity Fusarium wilt in these experiments, but this influence was confined since the root-knot nematode dramatically alters these characteristics. 
